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® Portable scanning system including a surveillance tag deactivator. 



® A method and apparatus for reading bar code 
symbols and for electronically monitoring articles 
including a surveillance tag having an activated and 
a deactivated state including a scanner, a sensor 
having a field of view and operative for detecting at 
least a portion of light of variable intensity r§flgpted 
off the symbol and for generating [ ah electrical signal 
indicative of the detected light intensity. The appara- 
tus further inciudeOTjrocessoTSljeteVmine wheth- 
er the reflected light of variable intensity is indicative 
of the presence of a predetermined indicia pattern 
such as a bar code symbol; and a deactivating 
module for transmitting a deactivating signal to said 
tag so as to change the state of the tag from an 
activated to a deactivated state. 
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PORTABLE SCANNING SYSTEM INCLUDING A SURVEILLANCE TAG DEACTIVATOR 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention generally relates to 
hand-held laser scanning systems for reading data 
in the form of indicia such as bar code symbols, 
and more particularly, to a lightweight portable 
scanner supportable by a user and having the 
operational capability both to read a symbol asso- 
ciated with an article and to deactivate a surveil- 
lance tag associated with the article. 



2. Description of the Prior Art 

Various types of scanning systems are known 
in the prior art that are able to read bar code 
symbols. Bar code symbols are applied to the 
surface of an article in order to represent data 
which can be read by a scanner. The data may be 
used to identify the article or other characteristics 
thereof. The bar code symbol itself is a coded 
pattern of indicia comprised of a series of bars of 
. various widths, spaced apart from one another to 
bound spaces of various widths. 

Various types of desk-top or portable, hand- 
held scanner systems are exemplified by U.S. Pat 
Nos. 4,369,361; 4,387,297; and 4,409,470 - all of 
such patents being owned by the assignee of the 
instant invention and being incorporated by refer- 
ence herein. Such scanners have generally been 
designed to operate at a certain working or reading 
distance from the symbol at a hand-held or station- 
ary position. 

Typically, a scanner Includes a light source 
such as a laser or semiconductor device that gen- 
erates a light beam. The use of semiconductor 
devices as the light source in scanner systems is 
especially desireable because of their small size, 
low cost and low power requirements. The tight 
beam is optically modified, typically by a lens, to 
form a beam spot of a certain size, it is preferred 
that the beam spot size be approximately the same 
as the minimum width between regions of different 
light reflectivity, i.e. the bars and spaces of the 
symbol. The relative size of th bars and spaces is 
determined by the type of coding used, as is the 
actual size of the bars and spaces. The number of 
characters per inch represented by the bar code 
symbol is referred to as the density of the symbol. 

THe light beam is directed by optical compo- 
nents along a light path toward a target that in- 



cludes a bar code symbol on the surface. A scan- 
ning component is also disposed in the light path. 
The scanning component may either sweep the 
beam spot across the symbol and trace a scan line 
5 across and past the symbol, or scan the field of 
view of the scanner or do both. A scanner also 
includes a sensor or photodetector. The 
photodetector has a field of view which extends 
across and slightly past the symbol and functions 
to to detect light of variable intensity reflected off the 
symbol. The photodetector generates electrical sig- 
nals representative of the sequences of bars and 
spaces in the symbol. The electrical signals are 
then decoded into data descriptive of the symbol. 
? 5 Various types of electronic article surveillance 
systems are also known in the prior art. Such 
systems are used to prevent shoplifting and similar 
unauthorized removal of articles from a controlled 
area. More particularly, such systems provide a 
20 specially designed tag or label which is attached to 
the article. The tag or label contains active or 
passive electronic circuitry or a magnetic media 
which is responsive in a certain manner to an 
external electromagnetic field. When the article 
25 containing an activated tag or label is passed 
through a controlled exit an alarm will be set off. In . 
order to authorize the removal of the article from 
the control area, the tag or label must be either 
removed or deactivated by an unauthorized person. 
so The present invention relates more particularly to 
surveillance systems that require deactivation of 
the tag, and to apparatus for deactivating a surveil- 
lance tag for authorized removal of the article from 
the controlled area. 
35 In one surveillance system known in the prior 
art, sensor-emitter labels or tags contain a semi- 
conductor diode and are applied to articles for the 
purpose of surveillance. For deactivating such tags, 
various devices are known in the prior art including, 
40 among others, radio frequency generators for burn- 
ing out the diode. However, such generators are 
generally high powered and are coupled inductively 
to the tags by way of an R. F. field. 

Another surveillance system involves the use of 
45 tags containing ferrite material that can be mag- 
netized or demagnetized by a suitable magnetic 
field which alters the operating characteristic of me 
tag, thereby deactivating the same. 

There are various devices known in the prior 
so art for deactivation a surv illance tag, U.S. Patent 
no. 4,318,090 discloses a hand-held probe having 
spaced contacts that are arranged to be applied to 
and drawn along the surface of a surveillance tag 
that contains a diode. When the probe contacts 
engage exposed terminals of the diode, a high 



2 



3 



EP 0 355 355 A2 



4 



current is passed through the diode sufficient to 
destroy its conducting characteristics and thereby 
deactivate the tag. 

There are a few systems in the prior art which 
combine both bar code reading and deactivation of 
surveitiance tags. U.S. Patent No. 4,141,078 dis- 
closes an automated library circulation control sys- 
tem for processing library books. The system in- 
cludes at least one terminal having an optical read- 
er for book identification, and an electromagnetic 
activator at each terminal for magnetizing and de- 
magnetizing a magnetic strip in each book. 

In operation, a book is placed in a book tray at 
each terminal, and a bar coded label on each book 
is read by an overhead optical scanner. The book 
is oriented in the book tray at the terminal with the 
label facing up and the spine of the book facing the 
front. The scanner reads a nine digit number on the 
label and generates signals representing the bar 
code which are thereupon transferred to a com- 
puter. 

The electromagnetic activator is operable at 
about the same time (Col, 1, lines 58 and 59) to 
activate or deactivate the magnetic strip in the 
book. The activator is located under the book tray 
and is operative on command from the computer. 
Failure of a user to deactivate the strip before 
taking the book from the library will activate an 
alarm at the library exit. 

Prior to the present invention there has not 
been a simple, easy-to-use hand-held laser scan- 
ning system which is also capable of deactivating a 
surveillance tag associated with the label being 
read by the scanner. 

SUMMARY OF THE INVENTION 



1. Objects of the invention. 

It is an object of the invention to provide a 
device for reading bar code symbols which auto- 
matically deactivates a surveillance tag after it has 
been determined that the bar code symbol has 
been successfully read. 

It is another object of the invention to provide a 
label or tag that includes coded indicia on the 
surface thereof that forms a part of a surveillance 
device or circuit which may be deactivated by the 
scanner. ■ 

It is yet another object of the invention to 
provide a device for reading coded indicia which is 
operable in a non-contact mode and which is also 
capable of deactivating a surveillance tag. 



2. Features of The Invention. 

Briefly, and in general terms, the present in- 
vention provides an apparatus for detecting indicia 

5 having portions of different light reflectivity such as 
bar code symbols on a label and for deactivating a 
surveillance tag associated with the label. More 
particularly, the apparatus includes a scanner for 
^canning a label containing a bar code symbol and 

10 a sensor having a field of view and operative for 
detecting at least a portion of light of variable 
intensity reflected off the label and for generating 
an electrical signal indicative of the detected light 
intensity. The apparatus further includes a proces- 

75 sor for processing the electrical signal to determine 
whether the reflected light of variable intensity is 
indicative of the presence of a bar code symbol. 
An enabling signal may be generated if a symbol 
has been detected. The apparatus also functions to 

20 transmit a deactivating signal to the target so that a 
physical characteristic of the tag is changed so as 
to deactivate the tag. 

Another aspect of the present invention is to 
provide a method for detecting indicia having por- 

25 tions of different light reflectivity such as bar code 
symbols on a label on a target and for deactivating 
a surveillance tag associated with the target includ- 
ing the steps of scanning a label containing a bar 
code symbol and detecting at least a portion of 

oo light of variable intensity reflected off the label with 
a sensor. An electrical signal is generated which is 
indicative of the detected light intensity. The elec- 
trical signal is to determine whether the reflected 
light of variable intensity Is indicative of the pres- 

35 ence of a bar code symbol. A deactivation signal is 
transmitted to the target in a timed relationship to 
the scanning step so that a physical characteristic 
of the tag is changed so that the tag is deactivated. 
The novel features which are considered as 

40 charactersitic of the invention are set forth in par- 
ticular in the appended claims. The invention itself, 
however, both as to its construction and its method 
of operation, together with additional objects and 
advantages thereof will be best understood from 

45 the following description of specific embodiments 
when read in connection with the accompanying 
drawings. 

50 BRIEF DESCRIPTION OF THE DRAWING 



FIG. 1 is a side sectional view of a gun- 
shaped, narrow-bodied, embodiment of a iaser- 
55 based portable scanning and deactivation aparatus 
in accordance with the present invention; 

FIG. 2 is a partially broken-away, top sec- 
tional view of the embodiment of FIG. 1 ; 
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FIG, 3 is a rear sectional view as taken along 

line 3-3 of FIG- 1; 

FIG. 4 is a front elevational view of tne 

embodiment of FIG. 1; 

FIG. 5 is a front perspective view of the FIG. 
1 embodiment, on a smaller scale, that diagramatj- 
cally shows the interconnection of the head to the 
remainder of the scanning system; and 

FIG. 6 is a highly simplified perspective view 
of a point-of-sale system incorporating another em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



Referring now to FIGs. 1-5 of the drawing, 
reference numeral 10 generally identifies a light- 
weight narrow-bodied, streamlined, narrow-snout- 
ed, hand-held, fully portable easy-to-manipulate. 
non-arm-and-wrist-fatiguing. laser scanning head 
supportable entirely by a user for use in a laser 
scanning system operative for reading, scanning 
and/or analyzing bar code symbols throughout the 
reading thereof, and further including deactivation 
apparatus for changing the state of a surveillance 
device associated with a tag or label on which the 
bar code symbol is provided. 

Bar code symbols comprise a series of lines 
and spaces of varing widths, forming a pattern that 
decodes to a multiple character representing a 
number, letter or graphic symbol which defines a 
characteristic of the product or article bearing the 
symbol. Typical symbol bar codes in current use 
are the Universal Product Code (UPC), EAN 
Codabar and Code 39. 

Turning now to FIG. 1. the head 10 includes a 
generally gun-shaped housing having a handle por- 
tion 12 and an elongated narrow-bodied barrel or 
body portion t4. 

The handle portion 12 has a cross-sectional 
dimension and overall size such that it can conve- 
niently fit in the palm of a user's hand. Both the 
body and handle portions are constituted of a light- 
weight resilient shock-resistant, self-supporting 
material, such as a synthetic plastic material. The 
plastic housing Is preferably injection molded, but 
can be vacuum formed or blow-molded to form a 
thin shell which is hollow and bounds an Interior 
space whose volume measures less than a specific 
value of 50 cubic inches is not intended to be self- 
limiting, but has been provided merely to give an 
aproximatlon of the overall maximum volume and 
size of the head 10. 

The body portion 14 is generally horizontally 
elongated along a longitudinal axis, and has a front 
region 16 at the front end. a raised rear region 18 
at the rear end, and an intermediate body region 



20 extending between the front and rear regions. 
The body portion 14 has a top wall 11 above which 
the raised rear region 18 projects, a bottom wall 13 
below the top wall, a pair of opposed side walls 15, 
s 17 spaced transversely apart of each other by a 
predetermined width-dimension, a front wall or 
nose 19, and a rear wall 21 spaced rearwardly of 
the front wall. . 
A light source means, i.e. laser tube 22 having 
,o an anode or output end 23 and a cathode or non- 
output end 25, is mounted within the body portion 
14 lengthwise along the longitudinal axis, and oper- 
ative for generating an incident collimatad laser 
beam. In lieu of using a laser tube 22. a semicon- 
ts ductor laser may be used as the light source. 

An optic means, i.e. an optic train, is likewise 
mounted within the body portion, and is operative 
for directing the incident beam along a light pa" 
towards a reference plane located exteriorly of the 
2o housing in the vicinity of the front region 16, as 
shown in FIGs. 1 and 2. A bar code symbol to be 
read is located in the vicinity of the reference 
plane, that is. anywhere within the depth of focus of 
the incident beam as described below, and the 
as light reflected from the symbol constitutes a re- 
flected laser beam which is directed along a light 
path away from the reference plane and back to- 
wards the housing. As best shown in FIGs. 3. The 
optic train is fixedly mounted in a cylindrical bore 
so of an optical bench 24. A light-reflecting mirror 26 
which is fixedly mounted on an inclined surface of 
the bench, another light-reflecting mirror 28 which 
is fixedly mounted on another inclined surface 29 
of the bench, a positive or convex lens 30 which is 
35 adjustably mounted on the bench by means of a 
set screw 31, and still another light-reflecting mirror 
32 which is adjustably mounted on a bsndable 
metal bracket 33. The bench 24 is a one-piece 
light-weight part machined or preferably molded by 
40 inexpensive mass-production techniques of a di- 
mensionally stable, flame-retardant matenal, such 
as Delrin TM. or glass-filled Noryl TM. preferably 
having a high dielectric breakdown (on the order of 
500 volts/mil). In order to take into account the 
45 slight variations in beam alignment which un- 
avoidably result from different tubes and from toler- 
ance variations In the tube Itself, all elements in the 
optical path are made large enough to allow the 
beam to pass unobstructedly even if the beam is 
so not exactly on center. This provides the advantage 
that the bench can be Inexpensively mass-pro- 
duced with practical tolerances. 

Thus the beam emitted from the output end 23 
first passes through the negatlv lens 26 which 
ss functions to diverge the initially collimated beam. 
Then, the divergent beam impinges the mirror 26 , 
and Is thereupon reflected laterally to impinge the 
mirror 28, whereupon the b am Is reflected upwar- 
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dly to pass through the positive lens 30 which is 
operative to converge the divergent beam to a 
generally circular spot of approximately an 8 mil to 
10 mil diameter at the reference plane. 

The converging beam from the lens 30 im- 
pinges on the aiustable mirror 32. and is thereupon 
laterally reflected to a scanning mirror 44 which 
forms part of the scanning means. 

The scanning means is preferably a high- 
speed scanner motor 46 of the type shown and 
described in U.S. Pat. No. 4,387,297. assigned to 
the same assignees as the present application. The 
entire contents of said patent are incorporated 
herein by reference and made part of this applica- 
tion. For purposes of this application, it is sufficient 
to point out that the scanner motor 46 has an 
output shaft 41 on which a support plate 43 is 
fixedly mounted. The scanning mirror 44 .s fixed y 
mounted on the plate 43. The motor 46 is dnven to 
reciprocally and repetitively oscillate the shaft in 
alternate circumferential directions over arc lengths 
of any desired size, typically less than 360 de- 
grees, and at a rate of speed on the order of a 
plurality of oscillations per second. In a preferred 
embodiment of this invention, the scanning mirror 
44 and the shaft are jointly oscillated so that the 
scanning mirror repetitively sweeps the beam im- 
pinging thereon through an angular distance A or 
an arc length of about 25 degrees and at a rate of 
about 40 oscillations per second. 

Stop means, i.e., an abutment 48. is fixedly 
mounted on a bracket 49 which is, in turn, mounted 
on the bench 24. The abutment 48 is located in the 
path of oscillating movement of the plate 43 for the 
scanning mirror 44. for preventing the mirror from 
making a complete 360 degree rotation dunng 
shipping. The abutment never strikes the mirror 
during scanning; the abutment serves to keep the 
mirror properly aligned, that is. always facing to- 
wards the front head. 

The scanning motor 46 is mounted on the 
bench 24 slightly offset from the longitudinal axis. 
Other miniature scanning elements can be utilized. 
For example, miniature polygons driven by motors 
can be used, or the various bimorph scanning 
oscillation elements described in U.S. Pat. No. 
4 251 798 can be used, or the penta-bimorph ele- 
ment 'described in U.S. Pat. No. 4.387.2907 can be 
used, or the miniature polygon element descnbed 
in U S Pat No. 4,369.361 and assigned to the 
same assignee as the present application, the en- 
tire contents of which are hereby Incorporated 
herein by reference and made part of this disclo- 
sure, can be used. Although only a single scanner 
element is shown in the drawing for cyclically 
sweeping the laser beam across the symbol along 
a predetermined direction (X-axis scanning) length- 
wise, thereof, will be understood that another scan- 



ner element may b mounted in the head for 
sweeping the symbol along a transverse direction 
(Y-axis scanning) which is substantially orthogonal 
to the predetermined direction. In some applica- 
s tions, multiple line scanning is preferred. 

Referring again to FIQs. 1 and 2, fanning 
mirror 44 is mounted on the light path of the 
incident beam at the rear region 18 of the head, 
and the motor 48 is operative for cyclically sweep- 
, 0 ,ng the Incident beam through an angular distance 
A over a field of view across the bar code symbol 
located in the vicinity of the reference plane. A 
laser light-transmissive scan window 50 .s mounted 
on the raised rear region 18, behind an opening 51 
, 5 formed therein in close adjacent confronting rela- 
tionship with the scanning mirror 44 thereat. As 
used throughout the specification and claims here- 
in, the term "close adjacent confronting- relation- 
ship between components is defined to mean that 
20 one component Is proximally located relattve to the 
other component, typically less than one inch apart 
of each other. As shown in FIG. 1. the scan , wmdow 
50 is configured and positioned in the light path of 
the incident beam to permit the coming from 
2S the scanning mirror 44 to travel a distance of less 
than one inch within the raised gear reg.on 18 , and 
then to pass through the scan window 50, and 
thereupon to travel unobstructedly and extenorly -cX 
and past the intermediate body region 20 and the 
30 fTont region 16 of the housing, and then to impinge 
on ielymbol 103 located at or near the reference 

Pl8n The closer the scanning mirror 44 is to the 
scan window 50, the larger will be the field of view 

35 of the swept incident beam for a given scan angle, 
ft will be noted that the width dimension of the scan 
window represents a limiting factor of the sweep of 
the incident beam, because the housing wajte 
bounding the scan window would clip ^and btock 

« any beam which was swept beyond the width of 
tt,e scan window. Hence, as a rule, the scanmng 
mirror is made as close as possible to the scan 
Idow to optimize the field of view of the swept 

inC 'w£ ^ext to the surveillance tag deactivator 
of the present invention. As we have ; noted above, 
various types of electronic article (EAS) surve.1- 
,ance systems are known. Such systems are used 
for a variety of applications, such as preventing 

so shoplifting and similar unauthorized remova of arti- 
ctes from % controlled area. More particularly, suet, 
systems provide a specially designed tag or labe 
which is attached to the article. The tag or label 
contains active or passive electronic circuitry or a 

55 magnetic media which has at least two states: an 
active state and a deactivated state. The tag is 
designed to be responsive in a certain manner to 
the presence of an external electromagnetic held. 
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The system is designed so that when the article 
containing a tag or label in the activated state is 
passed through a controlled exit, an alarm will be 
set off If the tag or label is deactivated, no alarm 
will be triggered, and the article may be removed 
from the control area. In order to authorize the 
removal of the article from the control area, the tag 
or label must be either removed or deactivated by 
an authorized person. The present invention relates 
to surveillance systems that require deactivation of 
the tag, and more particularly to apparatus for 
deactivating a surveillance tag for authorized re- 
moval from the area, . 

From a marketing standpoint, there are three 
basic technologies that may be used in a dispos- 
able EAS tag: magnetic, intermediate RF, and mi- 
crowave. The magnetic technique is believed the 
least reliable and works to about three feet al- 
though such system are operable at 10 times lower 
power than other configurations. The intermediate 
RF band is workable to about six feet The micro- 
wave technique is useful at the twelve to fifteen 
foot range, suitable for the exits required for large 
department stores. 

In one surveillance system, sensor-emitter la- 
bels or tags contain a semiconductor diode and are 
applied to articles for the purpose of surveillance. 
For deactivating such tags, various devices are 
known in the prior art including, among others, 
radio frequency generators for burning out the di- 
odes. However, such generators are generally high 
powered and are coupled Inductively to the tags by 
way of an RF field. 

Another surveillance system involves the use of 
tags containing ferrite material that can be mag- 
netized or demagnetized by a suitable external 
magnetic field. When the tag is moved into the 
magnetic field, the field afters the operating char- 
acteristic of the tag. thereby deactivating it. Note 
that a simple ferrite magnet Is adequate to deacti- 
vate a magnetic tag by rebiasing a tag in its loop. 

Another type article surveillance system is 
based on surface acoustic wave technology. Such 
systems Include a tag with a tiny chip made of 
lithium nlobate, a remote interrogation unit and 
reader that includes a radio frequency transceiver, 
and a computer interface unit to perform signal 
processing, multiplexing and communications to a 
host computer. 

Lithium nlobate Is extremely efficient in the 
conversion of electromagnetic energy (from ihe 
radio signal) into surface acoustic waves. A high 
resolution, photolithographic masking process may 
be used to create individual cod s so that nu- 
merous individualized tags may be manufactured. 
When the radio waves strike the tag, a phase 
modulated signal is sent back to the reader that 
carries the equivalent of a binary number of up to 



28 bits or more. 

The small, lightweight tag can be configured in 
many different ways, making it easy to attach or 
insert in a variety of objects. The tag is also re- 
s usable, reliable and inexpensive. One of the man 
advantages of a lithium niobate tag is that it can be 
read through any non-conductive substance such 
as wood, concrete and asphalt. Another supenor 
feature is its reading range, which can be up to six 

to fest - The interro gation unit continually transmits a 
915 MHz radio frequency signal at a power of one 
to three milliwatts. This very low power signal is 
used to excite a lithium niobate crystal in the tag, 
,s which has no power ot its own. but does not have a 
small antenna. The excitation of the crystal creates 
a surface acoustic wave effect that alters the ongi- 
nal signal in a manner unique for each tag. This 
now unique signal is echoed back and received by 
20 the reader, which passes it to the computer inter- 
face The computer interface decodes the signal, 
changes it from analog to digital, and sends it to 
the host computer. 

Still another surveillance system utilizes a light 
25 sensitive element or switch in the tag. The device 
transmitting a deactivating signal generates a laser 
light beam which functions to deactivate the tag or 
label by changing the state of a semiconductor 
component disposed in the label in the path of the 
30- light beam. . 

The laser light beam may be the same beam 
as the scanning beam. The device on the tag may 
take a variety of different structures: it may be a 
switch, such as the Auston switch, or may be a 
35 transistor device, such as a FET. The light beam 
may "blind" the FET so as to switch It into another 
state, representing a deactivated state. 

Another embodiment of the tag is to utilize the 
latch up effect found in CMOS semiconductor de- 
«, vices. The latch up effect is normally considered a 
disadvantage of such devices and various circuit 
techniques have been employed in order to over- 
come such an effect When a semiconductor de- 
vice is latched up it remains in a single state 
45 because of the presence of charge earners in a 
circuit element of the device. The same effect can 
be utilized to an advantage in an EAS tag allowing 
the laser beam or external electric field to cause 
the semiconductor device to latch up. Once the 
so device is latched up. the EAS tag may be consid- 
ered deactivated and no subsequent exposure to 
additional laser light or external field will change 
the state back to an activated state. 

Another embodiment of the surveillance tag 
65 according to the present Invention is a laser-ac- 
tivated microwave semiconductor device. The de- 
vice consists essentially of back-to-back metal/thin 
oxide/silicon (MTOS) capacitors on a silicon chip. 
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Light from a laser (which may be a semicon- 
ductor laser) associated with the scanner would be 
direct d at the surv illance tag. The light would be 
absorbed through the thinned areas of the alu- 
minum electrodes of the capacitors (The aluminum 
is less than 10 nm thick in these areas.) A layer of 
silicon dioxide about 10 nm thick under the elec- 
trodes provides a large capacitance per unit area, 
and this capacitance is coupled to the oapaattnoj 
of the depletion layer in the silicon beneath the 
oxide. The oxide Is thick enough to be nonconduc- 
ting at voltage below 7 volts on one capacitor. 

Operation of the device is based on the change 
in carrier-generation rate in the depletion ayer 
caused by illuminating the MTOS capacitors. When 
illuminated by the laser, the depletion layer gen- 
erates enough carriers to become conducting; the 
path between capacitor electrodes turns on very 
raevel (equal to the product of the voHage and the 
depletion layer capacitance). When the dev.ce is 
illuminated with a laser pulse, the capacitance in- 
creases to one-half the capacitance of the ox.de 
layer, which is quite large. The charge increases 
proportionately, creating a current pulse along a 
strip line on the chip surface. 

The capacitors can also be made to function as 
capacitivelycoupled back-to-back photodevices In 
this mode of operation, the device responds to low 
light levels with an estimated pulse response of 45 
ps full 'width at half maximum. 

The present invention Is not limited to the use 
of any particular one of the EAS systems de- 
scribed, and the description that follows is intended 
to be generic. The deactivating module 100 is 
shown in the head 10 In Figure 1. When enabled 
the deactivating module will transmit a signal to the 
tag 101 which will change a physical charartenstic 
of the tag so that the tag is deactivated and the 
purchaser of the article 102 is able to remove Mhe 
article 102 from the controlled premises without 
setting off an alarm, in the figure, an embodiment 
of the tag 101 Is shown in which the bar code 
symbol 103 actually forms a part of the portion of 
the tag that is responsive to the transmitted signal, 
i e finger-like structure representing an antenna or 
circuit in the tag. Further examples of circuitry on 
the tag 101 will be described subsequently. 

The operation of the optical scanning device in 
conjunction with" a deactivation module in a retail 
application may be described as follows. The art.- 
cle to be purchased is presented to the check-out 
station with the label 101 facing *e "canner 10. 
The sales clerk positions the article 102 eo th* the 
scanner is able to read a bar code symbol 103 on 
the label. The scanner generates signals represent- 
ing the data or information represented on the 
symbol which is then transferred to th computer 
70. 



The deactivating module 100 is represented in 
FIG 1 in highly diagrammatic form as including a 
control circuit 105 and an antenna .106. In the 
embodiment shown in FIG. 1. it is assumed that 

5 the tag is deactivated by generation of a radio 
frequency field, such as would be generated by the 
antenna 106. The control circuit 105 is preferably 
coupled to the signal processing means 55 which 
processes the analog signal generated by the sen- 

, 0 sor means 54 to determine if a bar code symbol 
has been detected. There are various approaches 
to enabling the deactivating module, depending on 
whether or not a valid bar code signal has been 

rs The signal processing means 55 may process 
the electrical signal to determine whether the re- 
flected light of variable intensity is indicative of the 
presence of a predetermined indicia pattern such 
as a bar code symbol. The signal processing 
20 means 55 may further include means for pending 
Tenable signal when the reflected light of variable 
intensity is indicative of the presence of predeter- 
mined indica pattern such as a bar code symbol. A 
deactivating signal will be transmitted to the label 
as in response to the enable signal. 

The deactivation of a surveillance tag may take 
any number of forms, and depending on the type 
of tag. the deactivation signal changes some phys- 
ical aspect of the tag which deactivates it. U.S. 
30 Patent No. 4,318,090 is herein incorporated by 
reference to describe one embodiment of a spe- 
cific type of tag 101 and the technical procedure 
utilized in changing a state of the tag. Of course, 
other types of tags and other surveillance systems 
as are also within the scope of the present invention. 

For example, one simple surveillance system 
utilizes a tag containing a magnetic stnpe. The 
magnetic stripe is demagnetized when the article is 
charged or checked out. Deactivation of the stripe 
40 occurs on command from the computer 70 after it 
is determined that the check-out has beenau- 
thorized. Failure of the user to deactivate the stnpe 
before taking the article from the controlled area 
will initiate an alarm at the exit. More sophisticated 
4s surveillance systems will provide a unique code for 
each article or class of articles so that the detection 
system will actually be able to identify the article. 
Such sophisticated systems may also include soft- 
ware which enables verification and confirmation 
so messages to be printed or displayed by an online 
printer or display to enable the checkout clerk to 
authorize the transaction, in special applications, 
such as a rental agency or library, the pnnt out 
message may include the user's l<^«Jtar .or 
65 credit card number, the description of the article or 
item rented, the date charged, and the date due. it 
a reservation has been made the display will verify 
the reservation by user identification number, the 
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article or item reserved and the date that the res- 
ervation or hold request was entered. 

Our approach in the preferred embodiment of 
the present invention is to process JJJ*** 8 
signal generated by the sensor means 54 to deter- 
mine whether the reflected light represents a bar 
code, a specific category or class of bar codes, or 
even a bar code with a specific code. A descnpfon 
of the signal processing means 55 will be pre- 
sented in ? detail at a .ater point If a bar code 
symbol is detected (or other predetermined crrtena 
" satisfied), an enabling signal will be generated ^ 
by the signal processing means 55 and applied to 
the control circuit 105. The control circuit switches 
current into the antenna 108 in response to the 
enabling signal, thereby generating a radio fre- 
quency field which, when placed sufficiently close 
to the tag 1 01 . will deactivate the tag 1 01 . 

Returning to the description of the scanning 
component of the present invention, as best shown 
in FIG. 2 the field of view of the swept incident 
beam is substantially independent of the width i of 
the body portion 14 and. in fact the field of view, 
i e the transverse beam sweep dimension, of the 
swept incident beam is actually larger than the 
width of the body portion 14 at the front region 16 
and at the forward section of the mtermediate body 
region 20. This is, of course, enabled by the fart 
that the swept incident beam has been transmitted 
outside of the front and intermediate body regjons 
of the housing. The side walls 15.17 are not in the 
light path and do not clip or block the swept 
incident beam. The scan window 50 is > mounted on 
the rear region 18 at an elevation above tte top 
wall 11 to permit an overhead unobstructed trans- 
mission. . . . „ 

In a preferred embodiment the reference plane 
is located about 2 inches from the front wall 19 of 
the head, and is located a linear distance of about 
9 1/2 inches from the positive lens 30. The depth 
of field at the 'reference plane is about 2 3/4 on 
either side of Hie reference plane. These numencal 
figures are not intended to be self-limiting, but are 

merely exemplary- . K9 

A laser light-transmissive non-scan window 52 
is mounted on the front wall 19 in close adjacent 
confronting relationship with the sensor means 54 
located at the front region 18. The sensor means 
54 is operative for detecting the intensity of the 
light in the reflected beam coming from the symbol 
over a field of view across the same, and for 
generation -an electric analog signal indicative of 
the detected light intensity. In order to increase the 
zone of coverage of the sensor means, a pair of 
sensor elements or photodiodes 54a, 54b are lo- 
cated on opposite sides of the longitudinal axis. 
The sensor elements lie In Intersecting planes and 
face both forwardTy and laterally. The front wall 19 



Is likewise constituted at a pair of tapered wall 
oorts 19a. 19b. each of which has an opening 53a, 
53b formed therein. A pair of non-sc an window 
oortions 52a. 52b is fixedly mounted behind the 
s openings 52a, 52b, respectively. Each non-scan 
window portion is mounted in close adjacent con- 
fronting relationship with its respective sensor ele- 
ment The non-scan window portions are config- 
ured and positioned in the light path of the re- 
,o fleeted beam to permit the latter to pass thereth- 
rouqh to the sensor elements. Two small non-scan 
window portions are preferab.y utilized, gather than 
* a single non-scan window, because two smaller 
windows are inherently stronger than one due to 
, 6 the greater perimeter that two windows provide 

The scan window 50 is located rearwardly of 
the non-scan window 52. Each window 50. 52 .s 
located at a different distance from the reference 
plane and the front wall 19. The scan window 50 is 
a, elevated above the non-scan window 53 as de- 
scribed above. The non-scan window portions are 
located at opposite sides of the longitudinal axis. 
The scan window is located on the logrtudinal axis. 
A printed circuit board 59 is mounted within the 
as body portion 14, and various electrical sub-circuits 
^grammatically represented by reference numer- 
als 55 56, 57, 58 are provided on the board 59. 
Signal processing means 55 is operative to pro- 
cess the analog signal generated by the sensor to 
30 a digitized signal to generate therefrom data de- 
scriptive of the bar code symbol. Suitable signal 
processing means for this purpose was described 
in U.S. Pat. No. 4.251.798. Sub-circuit 56 con- 
stitutes drive circuitry for the scanner motor 46. 
35 Suitable motor drive circuitry for this purpose was 
Ascribed in U.S. Pat. No. 4.387.297 Sub-c,rcu,te 
57 and 58 constitute a safety circuit for the laser 
tube, and voltage regulator circuity. Sdtabte cir- 
cuitry for this purpose was also desenbed in U.S. 
40 Pat NO. 4.387.297. 

Shock mounting means are mounted at me 
front and rear regions of the body portion, for 
mounting the laser, optical anc . «nj ng 
components within the body portion. An annular 
4s shock collar 60 preferably of rubber matenal. sur- 

the bottom wall 13 and the unders.de of the orcurt 
board 59. Board support elements 61a. 61b. extend 
downwardly of the top wall 11 rigidly support *• 
50 circuit board 59. A pair of rubber shock mounts QZ 
. 64 are fixedly mounted on opposite sides of the 
optical bench 24. and respectively engage die side 
Ss 15. 17 at the rear region 18 of the housing 
The shock mounts 62. 84 and tm collar 60 are 
« spaced longitudinally apart of each other and en- 
5ge the thin-walled housing at three spaced loca- 
tions to isolate twisting of the housing from the 
laser, optical and scanning components. 
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Electrical power is supplied to the laser tube 
22 and the deactivation module 100 by the power 
supply component 40 mounted within the handle 
portion 12. The power supply component which 
steps up a 12 DC battery voltage to over 1 kilovolt 
is the heaviest component in the head, and its 
mounting in the handle portion allows for ■. tow 
center of gravity and for better balance of the head 
In the embodiment in which a sem.conductor laser 
is used, such a massive power supply component 
would not be necessary- 

A non-bulky, collapsible, coil-type cable 66 
(see FIG. 5) electrically connects the head 10 to 
the remainder of the scanning system which in- 
cludes a battery-powered decode module 68 and a 
host computer 70. The coil-type cabte 66 is readrfy 
flexible and permits user manipulate of the heaa 
10 with multiple freedoms of movement from one 
symbol to the next without requiring excessive 
stoength by the user. The cable 68 includes a 
SuraSty of conductive wires which are all relatively 
thin and flexible. For example, one wire carnes Je 
12 v DC low voltage signal from the battery in the 
decode module 68 to the power component 40. 
Another wire carries the digitized signal from the 
analog-to-digital signal processing circuitry 55 to 
the decode module 68 for decoding purposes. This 
latter wire is non-radio-frequency-shielded. ana 
hence is readily flexible. The remaining wires carry 
low voltage control and communication signals. Al 
of the wires of the cable 68 are <»*^* 
to a common plug-type connector 72. A matmg 
connector 74 Is mounted within the head and re- 
ceives the connector 72 in a mating re^onsh'p 
The use of the mating connectors 72. 74 permits 
rapid replacement of the cable for on-site repairs. 
The electrical connections between the connector 
74 and the various components in the head have 
been omitted from the drawing for the sake of 

Clar As shown in Figure 5, the decode module 68 
processes the digitized signal generated in me 
head, and calculates the desired Jata e*. me 
multiple digit representation or code 
code symbol, in accordance with an algorithm con- 
tained in a software program. The decode modute 
68 includes a PROM for holding the control pro- 
gram, a RAM for temporary data storage.^ and a 
microprocessor which controls the PROM and RAM 
and does the desired calculations. The decode 
module also includes control circuitry for controlling 
the actuatable components in the head as de- 
scribed below, as well as two-way communications 
circuitry for communicating with the h ad and/or 
with Z host computer 70. The host computer 70 
is essentialy a large database, and provides In- 
formation for the decoded symbol. For exampl . 
the host computer can provide retail price Informa- 



tion corresponding to the decoded symbols. 

A manually-actuatable trigger switch 76 is 
mounted on the head in me region where the 
handle portion 12 is joined to the body porhon 14. 
5 Depression of the trigger switch 76 is operative to 
turn the microprocessor in the decode module on_ 
Upon release of the trigger switch, the spring 78 
restores the switch to its initial position, and the 
microprocessor is turned off. In turn, the micropro- 
, 0 cessoV is electrically connected to the actuatable 
components in the head via the cable 66 to actoate 
and deactuate the actuatable components when the 
microprocessor Is respectively turned on or off by 
the triqger switch. 
f6 The trigger switch turns the microprocessor on 
or off and. may also be used to turn all of the 
actuatable components in the head on or off. in- 
cluding the deactivating module 100. Thus, deac- 
tivation of the tag in such an embodiment may be 
20 achieved by depressing the trigger. The mnaopro- 
cesser is a large power drain on the battery bu.lt in 
the the decode module. Hence, by controlling the 
on-time of the microprocessor to only those ttmes 
when a symbol is being read, that is, when the 
25 Wgger switch is depressed, the power drainis 
substantially reduced, and the battery life substan- 
tiallv increased (over 5 hours). 

Aether feature of this invention is embodied in 
turning the microprocessor on or off by means _of 
30 the host computer 70 which is remote from th? 
head 10. The computer 70 typically includes a 
keyboard and a display. Once a user makes an 
arty on the keyboard, for example, by entenng the 
Sty of the code to be decoded, the computer 
38 the microprocessor to turn itself on. store 

Z information, and then to turn the rn'cr°Proc e 8. 
sor off. The microprocessor, again .s only on to so 
long as is necessary to comply with the computer 
request. The trigger switch and the keyboard com- 
„ puter entry are independently operable means for 
directly controlling the actuatable components in 

^ Mother useful feature in having the micropro- 
cessor, rather than the trigger switch, directly M:on- 
<s trolthelasertubeistokeepanac^raterecwdof 

laser on-time for government record eepmg It is. 
of course, far easier to keep track of aser on-tme 
in the software of a microprocessor than to man 
ually record the laser on-time, 
so A set of visual indicators or lamps 80, 82, 84 is 
50 a .so mounted on the circuit board 59. each lamP 
being positioned below a corresponding opening n 
me top wall 11. The lamps are operative to visually 
SiSe to the user th status of the scanmng 
« system- For exampl . lamp 80 illuminates wh n- 
eveTL laser tube is energized, thereby contmu- 
ously advising the user whether the tube is on or 
off Lamp 82 illuminates when a successful decode 
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has been obtained. It will be recalled that the 
incident beam is swept over a symbol at a rate of 
about 40 scans per second. The reflected beam 
may be successfully decoded on the first scan, or 
on any of the successive scans. Whenever a suc- 
cessful scan has been obtained, the microproces- 
sor will cause the lamp 82 to be illuminated to 
advise the user that the head is ready to read 
another symbol. Lamp 84 may be illuminated when 
a successful tag deactivation has occured, such as 
indicated by a return signal from the tag. 

It is believed that the operation of the scanning 
system is self-evident from the foregoing, but by 
way of brief review, the gun-shaped head is 
grasped by its handle portion, and its barrel is 
aimed at the bar code sybmol to be read. The 
sighting of the symbol .is facilitated by the fact that 
the barrel is narrow-bodied, and that there are no 
obstructions on the front and intermediate body 
regions of the barrel. The front wall of the barrel is 
situated close to the symbol, it being understood 
that the symbol can be located anywhere in the 
depth of field at either side of the reference plane. 

The trigger switch is then depressed, thereby 
causing the microprocessor to energize the laser 
tube, the scanner motor, the sensor elements, and 
alt the electronic circuitry provided on the printed 
circuit board. The laser tube emits a beam which is 
then routed through the optic train as described 
above, and thereupon, the scanning mirror reflects 
the beam through the scan window and out of the 
head exteriorly of and past the front and intermedi- 
ate body regions of the body portion of the head. 
The reflected beam passes through the non-scan 
window portions to the sensor elements and is 
subsequently processed by the signal processing 
circuitry. The processed signal is conducted to the 
decode module for decoding, Once a successful 
decode has been realized, the microprocessor illu- 
minates the lamp 82 and deactuates the head. 
Once the tag has been deactivated, the lamp 84 
will illuminate. The user is now advised that the 
head is ready to be aimed at another symbol. The 
flexibility of the coil-type cable facilitates the move- 
ment of the head to the next symbol. 

In addition, the movement of the head from 
one symbol to the next is facilitated by the rela- 
tively low weight of the head. The head with all the 
aforementioned components therein weighs less 
than one pound. This represents a significant 
breakthrough in the art of miniaturized and portable 
■ scanning heads. 

Figure 6 illustrates another embodiment of the 
present invention in a point-of-sale terminal that 
includes a table-top directional optical scanner for 
multidirectionally scanning a light-reflecting target, 
such as an article including a bar code symbol on 
the surface. The articles are placed on a table-top 



within the field of view of a detector and a mul- 
tidir ctionai scan pattern is generated that reads 
the randomly-oriented bar code symbols. 

The figure shows a point-of-sale terminal 111 

5 including a card reader 112, a keyboard 113, and 
display 114. A scanner including a base 115 and a 
scanning head 116 is coupled to the terminal 111 
and functions to read bar code symbols on articles 
placed on field of view plane 117, A credit card or 

w "smart card" 110 may also be used in connection 
with the terminal 111 so that the customer's pur- 
chases as read by the scanning head 116 may 
automatically paid by credit card or cash card. The 
system further includes a deactivation unit 118 

is which is coupled to the base 115 of the scanning 
head 116. 

Although the embodiment shown in Figure 6 is 
a table-top type scanning/deactivation unit, it may 
also be implemented in the form of a mobile shop- 

20 ping cart. In such embodiment, which is not shown 
in the drawing, the customer would wheel the cart 
through a merchandise, inventory, or material area. 
Upon selecting specific merchandise, the customer 
would scan the label, thereby deactivating it and 

25 meanwhile keeping a running tally of the amount 
charged. 

As an example, consider the following tech- 
nique. To charge a article to be purchased, a 
patron inserts his credit card into the reader 112 to 

30 be automatically read and verified against a data 
base containing the number of all valid account 
numbers. If the credit card number is not found in 
the file, the transaction will not proceed and the 
alphanumeric display unit 114 advises the user to 

3$ consult with the customer. In the case of a mobile 
shopping cart embodiment, deactivation will not 
occur and the customer is removing merchandise. 
In any of these cases, a switch may be employed 
so that an authorized person has the capability to 

40 override the transaction if desired. 

It wifl be understood that each of the elements 
described above, or two or more together, also 
may find useful application in other types of con- 
structions differing from the types described above. 

45 In all of the various embodiments, the elements 
of the scanner may be assembled into a very 
compact package that allows the scanner to be 
fabricaed as a single printed circuit board or in- 
tegral module. Such a module can interchangeably 

so be used as the laser scanning element for a variety 
of different types of data acquisition systems. For 
example, the module may be alternately used in a 
hand-held scanner, a table top scann r attached to 
a flexible arm or mounting extending over the sur- 

66 face of the table or attached to the underside of the 
table top, or mounted as a subcomponent or sub- 
assembly of a more sophisticated data acquisition 
system. 
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The module would advantageously comprise a 
laser/optics subassembly mounted on a support, a 
scanning element such as a rotating or reciprocat- 
ing mirror, and a photodetector component. Control 
or data lines associated with such components 
may be connected to an electrical connector moun- 
ted on the edge or external surface of the module 
to enable the module to be electrically connected 
to a mating connector associated with other ele- 
ments of data acquisition system. 

An individual module may have specific scan- 
ning characteristics associated with it, e.g. operabil- 
ity at a certain working distance, or operabiiity with 
a certain density of symbols. The scanning char- 
acteristics may also be defined through the manual 
setting of control switches associated with the 
module. The user may also adapt the data acquisi- 
tion system to scan different types of articles or the 
system may be adapted for different applications 
by interchanging modules on the data acquisition 
system through the use of the simple electrical 
connector. 

The scanning module described above may 
also be implementing within a self-contained data 
acquisition system including one or more such 
components as keyboard, display, data storage, 
application software, and data bases. Such a sys- 
tem may also include a communications interface 
to permit the data acquisition system to commu- 
nicate with other components of a local area net- 
work or with the telephone exchange network, ei- 
ther through a modem or an ISDN interface, or by 
low power radio broadcast from the portable termi- 
nal to a stationary receiver. 

While the invention has been illustrated and 
described as embodied in a portable scanning sys- 
tem and surveillance tag deactivator, it is not in- 
tended to be limited to the details shown, since 
various modifications and structural changes may 
be made without departing in any way from the 
spirit of the present invention. 

Without further analysis, the foregoing will so 
fully reveal the gist of the present invention that 
others can readily adapt it for various applications 
with out omitting features that, from the standpoint 
of prior art, fairly constitute essential characteristic 
of the generic or specific aspects of this invention 
and, therefore, such adaptations should and are 
intended to be comprehended within the meaning 
and range of equivalence of the following clams. 



Claims 

1. In a system for reading bar code symbols 
and for electronically monitoring articles including a 
surveillance tag having an activated and a deacti- 
vated state, apparatus normally supportable only 



by a user throughout the reading of the symbols, 

comprising: 

(a) means for scanning a label containing a 

bar code symbol; 

5 (b) sensor means having a field of view and 

operative for detecting at least a portion of light of 
variable intensity reflected off the label and for 
generating an electrical signal indicative of the de- 
tected light intensity; 

io (c) means for processing said electrical sig- 

nal to determine whether the reflected light of vari- 
able intensity is indicative of the presence of a 
predetermined indicia pattern such as a bar code 
symbol; and 

75 (d) means for transmitting a deactivating sig- 

nal to said tag so as to change the state of the tag 
from an activated to a deactivated state. 

2. Apparatus as defined in claim 1, wherein 
said means for transmitting a deactivating signal 

20 comprises means for demagnetizing a magnetic 
media in said tag. 

3. Apparatus as defined in claim 1, wherein 
said means for transmitting a deactivating signal 
comprises a current source for making electrical 

25 contact with said tag and shorting an electrical path 
component disposed in said tag. 

4. Apparatus as defined in claim 1. wherein 
said means for transmitting a deactivating signal 
comprises an antenna for generating an electro- 

30 magnetic field which functions to deactivate said 
tag by inductive coupling, 

5. Apparatus as defined in claim 1. wherein 
said means for transmitting a deactivating signal 
comprises means for generating a laser light beam 

35 which functions to deactivate said tag by changing 
the state of a semiconductor component disposed 
in the tag in the path of said light beam. 

6. A method for detecting indica having por- 
tions of different light reflectivity such as bar code 

40 symbols on a label associated with an article and 
for deactivating a surveillance tag associated with 
the label and the article comprising the steps of: 
(a) scanning a label containing a bar code 

45 (b) detecting at least a portion of light of 

variable intensity reflected off the label with a sen- 
sor and generating an electrical signal indicative of 
the detected light intensity; 

(c) processing said electrical signal to deter- 
so mine whether the reflected light of variable inten- 
sity is indicative of the presence of a predeter- 
mined indicia pattern such as a bar code symbol: 
and 

(d) transmitting a deactivating signal to said 
65 tag so that a physical characteristic of said tag is 

changed s as to deactivate the tag. 

7. A method as defined in claim 6, wherein 
said step of processing said electrical signal to 
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determine whether the reflected light of variable 
intensity is indicative of the presence of predeter- 
mined indica pattern such as a bar code symbol 
further comprises the step of generating an en- 
abling signal if a symbol has been detected; and s 
said step of transmitting a deactivating signal to 
said target is responsive to said enabling signal so 
that a physical characteristic of said tag fs deacti- 
vated. 

8. A method as defined in claim 6, wherein io 
said step of scanning a label comprises the steps 

of: 

(a) providing means for illuminating said la- 
bel with a laser beam; and 

(b) directing said laser beam along an optical is 
path toward the label so as to scan spatially adja- 
cent portions of the label. 

9. A method as defined in claim 6, wherein 
said step of transmitting a deactivating signal com- 
prises generating an electromagnetic field in the zo 
region of said label. 

10. A method as defined in claim 7, wherein 
said step of transmitting a deactivating signal 
changes the characteristic of a diode disposed in 

said surveillance .tag. zs 

11. A method as defined in claim 6, wherein 
said step of transmitting a deactivating signal com- 
prises transmitting a laser beam to a light sensitive 
electronic element disposed on the surface of said 
surveillance tag. 30 

12. A point-of-sale checkout system for reading 
bar code symbols and for electronically monitoring 
articles including a surveillance label having an 
activated and a deactivated state including a bar 
code symbol comprising: $s 

(a) means for scanning a label containing a 
bar code symbol; 

(b) sensor means having a Held of view and 
operative for detecting at least a portion of light of 
variable intensity reflected off the bar code symbol 4Q 
on the label and for generating an electrical signal 
indicative of the detected light intensity; 

(c) means for processing said electrical sig- 
nal to generate a data representation associated 

with the bar code symbol being scanned: 45 

(d) means for displaying said data repre- 
sentation to enable the customer to compare the 
data representation with the article; and 

(e) means for transmitting a deactivating sig- 
nal to said label so as to change the state of the so 
label from an activated to a deactivated state. 

13. A system as defined in claim 12, wherein 
said means for transmitting a deactivating a deacti- 
vating signal comprises means for generating an 
electromagnetic field which functions to deactivate ss 
said label by inductive coupling. 

14. A system as defined in claim 12. wherein 
said means for transmitting a deactivating signal 



comprises means for generating a laser light beam 
which functions to deactivate said label by chang- 
ing the state of a semiconductor component dis- 
posed in the label in the path of said light beam. 

15. A system as definied in claim 12, further 
comprising means for processing said electrical 
signal to determine whether the reflected light of 
variable intensity is indicative of the presence of a 
predetermined indicia pattern such as a bar code 
symbol. 

16. A system as defined in claim 15, further 
comprising means for generating an enable signal 
when the reflected light of predetermined indica 
pattern such as a bar code symbol, and for trans- 
mitting deactivating signal to said label in response 
to said enable signal. 

17. A system as defined in claim 12, wherein 
said means for scanning a label comprises: 

(a) means for illuminating said label with a 
laser beam; and 

(b) means for directing said laser beam 
along an optical path toward the label so as to scan 
spatially a6\acent portions of the label. 

18. A system as defined in claim 12, wherein 
said means for transmitting a deactivating signal 
comprises means for generating an electromag- 
netic frefd in the region of said label. 

18. A system as defined in claim 12, wherein 
said label comprises means for transmitting a re- 
turn signal to the checkout system.* 

20. A system as defined in claim 12, wherein 
said means for transmitting a deactivating signal 
comprises transmitting laser beam and said label 
comprises a light sensitive electronic element re- 
sponsive to said laser beam to change from and 
activated to a deactivated state. 
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